Experiences with sheep as an animal model for shoulder surgery: strengths and shortcomings.
Sheep (and goats) are a convenient large-animal model for rotator cuff repair because of availability, ease of handling and housing, animal cost, and acceptance to society as a research animal. Tenotomy of the infraspinatus tendon and subsequent reattachment to the proximal humerus is useful to address the biomechanical, histologic, and biochemical processes of rotator cuff repair. Detaching this tendon and immediately reattaching it does not represent the clinical picture but serves as a relatively rapid way to screen different suture anchors, suture patterns, scaffolds, growth factors, and other biologics or a combination of these treatments to enhance the healing process. To minimize spontaneous reattachment and reproduce a chronic rotator cuff injury, the end of the tendon can be covered and then reattached 4 weeks later if bone-to-tendon healing is to be evaluated. This chronic model is useful to understand the biology (degree of muscle atrophy and fatty infiltration) of rotator cuff muscles as well as innovative methods of repair. Close-stall confinement is required during the convalescence in acute and chronic studies. Ultrasound in the awake animal can be used to monitor gap formation and tissue organization. Sheep have also been used to determine whether capsular healing after plication is equivalent to open capsular shift.